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CLAIMS 

1\ An attenuated bacterium in which the native ferric uptake regulation {fur) 
genev or a functional homologue thereof, is modified such that the expression of the 
fur gene product, or homologue thereof, is regulated independently of the iron 
concentration in the environment of the bacterium. 



A bacterium according to ciaim 1 which is a gram-negative bacterium. 

3. & bacterium according to claim 2 which is selected from the gxorfp consisting 
of Neisseria meningitidis. NeisseneTgonorrhoeae, Helicobacter pyltfru Salmonella 
typhi. Salmonella typhxhnirium, enteropathogenic E. colt (EPEp£ cnteroinvasive & 
coli (EIEC), enterotoxigenic E. coli (ETEC), enterohaemop^agic E. coli (EHEC), 
verotoxigenic E, coli (VTEGSL Vibrio cholerae, Shigelhtspp^ Haemophilus 
influenzae, Bordetella pertussh^sA Pseudomonas^eruginosa. 



4. a bacterium according to cftumJL 
meningitidis and Neisseria gonorfho&fe. 

5. A bacterium according to any 
attenuated by mutatiop/<5? a gene essential 
catabolite not produced by a human or anicbal 



ich is selected from Neisseria 



f the preceding claims wliich has been 
the production of a metabolite or 



6. >^n?acterium according to any one of the preceding clgfrns which has been 
mated by a mutation of an aro gene and/or an asckpur or pyr gene. . 



7. A bacterium according to claim 6 wherein said gen^ is aroA t aroB, aroQ 
aroD, arcL 7 pwA : purB> pur£, pyrA x pyrB or pyrE* 



30 8. A bacterium according to any one of the precediagj 
comprises a recA mutation. 



ywhich further 



9. A bacterium accojdin^to any one of the preceding claims whicS^further 
comprises a^ 
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muWon in which expression of a toxin gene has been modified or eliminated. 

10. X bacterium according to any one of the preceding claims which further comprises a 
mutation arsa site homologous to the E. coli minB locus. 

11. A bacterium according to any one of the preceding claims which further comprises a 
mutation in a geneVmvol ved in the uptake of DN A. 

12. A bacterium according to claim 1 1 which is TV. meningitidis or N. gonorrhoeae and : 
wherein the gene involvecNm the uptake of DNA is com A. 

13. A bacterium according us> any one of the preceding claims which is N. meningitidis or K 
gonorrhoeae and which further comprises a mutation in the galE gene. 



14. A bacterium according to claim\3 which further comprises a mutation in the opc gene 
to modify or eliminate expression of opdpfc^tein. 

15. An N. meningitidis strain whlph has the^notype: aroB, lac: far fusion, recA or aroB, 
galE 9 lac: far fusion, recA. 



16. An N. meningitidis strain which has the gfenotyp^: aroL, lac: far fusion, recA or aroL, 
galE, lac: far fusion, recA. \ 



17. An K meningitidis strain according to claim 15 or 16 ^hich further comprises at least 
one of a minB mutation, an RTX negative phenotype, and an opcs^ene the expression of which 
has been modified or eliminated. 

18. A preparation of membrane vesicles obtained from a bacterium as defined in any one of 
claims 1 to 17. 



19. A vaccine which comprises a bacterium as defined in any one of claims\to 17 or a 
preparation as defined in to claim 18 together with a pharmaceutically acceptable fluent or 
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carrier. 



20. \ A vaccine according to claim 1 9 for use in a method of treatment of the 
humak or animal body. 



21. A ri^thod of protecting an individual against a bacterial infection which 
comprises aanainistering to the individual an ejffecji^e amount of a bacterium as 
defined in any one of claims 1 to 17 or a prei 



ration as defined in claim IS. 



10 
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22 . A process for pteparing a vat5cine composition comprising an attenuated 
bacterium as defined in anyoase of claims 1 to 1 7 which process comprises: 

(a) inoculating a cultui^^ss^containing a nutrient medium suitable for growth of 
said bacterium; 

(b) cuJturing 

(c) recovefing bacteria front the cultur^skzid 

(d) ^rfixing said bacteria with La^ptetriil^uiSQally acceptable diluent or carrier. 

23. A method for producing a bacteritun according to claim 1 which method 
comprises modifying the native fur gene, orya funcuhnal homologue thereof, of an 
attenuated bacterium such that expression of said fur gene or homologue is regulated 
independently of the iron concentration in the environment^' the bacterium. 



24. A method according to claim 23 whereinsai 
by at least one mutation as de 



feHuiirhas been attenuated 



.aims 5 to 7. 
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